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$V WKH HQHUJ\ HIILFLHQF\ RI EXLOGLQJVZLOO LQFUHDVH WKH XVH RI WKHUPDO LQVXODWLRQPDWHULDOV DOVRZLOO LQFUHDVH
1DWXUDOPDWHULDOXVDJHLQKHDW LQVXODWLRQSURGXFWLRQZLOOKHOS WRSURYLGHWKHQHFHVVDU\DPRXQWRI LQVRODWLRQDVDQ
DOWHUQDWLYHIRUPLQHUDODQGV\QWKHWLFPDWHULDOLQVRODWLRQ
2QHRIWKHPDLQSRVLWLYHDVSHFWVRIXVLQJQDWXUDOPDWHULDOVLQFRQVWUXFWLRQDQGDVLQVXODWLRQPDWHULDOVLVWKDWWKH\
DUHELRGHJUDGDEOH8VLQJDSURSHUDPRXQWRIELQGLQJDJHQWDQGZLWKDSURSHUPDLQWHQDQFH WKHKRXVHFDQ ODVW IRU
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7KHH[SHULPHQWDOSODQZDVGHYHORSHGLQRUGHUWRGHWHUPLQHWKHIDFWRUVDQGWKHRSWLPDOYDOXHVWKDWKDYHWKHPRVW
LQIOXHQFHRQWKHUHVHDUFKHGREMHFW±WKHWKHUPDOFRQGXFWLYLW\FRHIILFLHQWIRUWKHWKHUPDOLQVXODWLRQPDWHULDO6RPHRI




LQIOXHQFLQJ IDFWRUV IRU WKH WKHUPDO FRQGXFWLYLW\ZHUH VHOHFWHG WKH SDUWLFOHV VL]H PP DQG GHQVLW\ NJP 7KH
WKHUPDO FRQGXFWLYLW\ LV GHSHQGHQW RQ WZR IDFWRUV WKHUHIRUH  GLIIHUHQW VDPSOH W\SHVZLWK  UHSOLFDWHV HDFKZHUH
PDGHLQWRWDOVDPSOHV7KHH[SHULPHQWDOSODQZLWKWKHVHOHFWHGPD[LPXPDQGPLQLPXPVOHYHOVFDQEHVHHQLQ
WKH7DEOH7KHGHQVLW\RIWKHVDPSOHVOLJKWO\GLIIHUVIRUWKHUHSOLFDWHVEXWQHYHUPRUHWKDQNJP7KHUDZ




5HSOLFDWH, 5HSOLFDWH,, 5HSOLFDWH,,, 3DUWLFOHVL]H 'HQVLW\NJP
   0D[ :KROH 0D[ 
   0LQ &UXPEOHG 0D[ 
   0D[ :KROH 0LQ 
   0LQ &UXPEOHG 0LQ 

,QWKLVUHVHDUFKWKHWKHUPDOFRQGXFWLYLW\ZDVPHDVXUHGXVLQJKHDWIORZPHDVXUHPHQWPHWKRG,62
³7KHUPDO LQVXODWLRQ±%XLOGLQJHOHPHQWV±,QVLWXPHDVXUHPHQWRI WKHUPDOUHVLVWDQFHDQGWKHUPDO WUDQVPLWWDQFH±
3DUW+HDWIORZPHWHUPHWKRG´>@$VWKHPDWHULDO LV ORRVH LW LVSXW LQWRDFDUGERDUGER[IRU WKHH[SHULPHQWV
7KHVHER[HVDUHPDGHIURPSUHVVHGFDUGERDUGZLWKWKHH[WHULRUVL]HîîFP7KHFDUGERDUGWKLFNQHVVLVPP
7KHWHVWGXUDWLRQRQDYHUDJHLVKGD\7KHH[SHULPHQWDOVWDQGLVLQODERUDWRU\FRQGLWLRQV±WKHWHPSHUDWXUHV
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)RURQHVDPSOHDOPRVWPHDVXUHPHQWVZHUH UHJLVWHUHG2QO\ WKHYDOLGPHDVXUHPHQW UHVXOWVDUHXVHG LQ WKH
FDOFXODWLRQV7KHYDOLGGDWDVWDUWIURPWKHPRPHQWZKHQWKHWHPSHUDWXUHDQGRXWSXWYROWDJHRQWKHVDPSOHUHDFKHVD
VWDEOHYDOXH
$IWHU WKHVDPSOHZDV WHVWHGIRU WKHUPDOFRQGXFWLYLW\ LWZDVRSHQHGDQG WKH OHDIPDWHULDO LQVLGHZDVWHVWHGIRU
SDUWLFOHVL]HGLVWULEXWLRQ)RUHDFKVDPSOHPRLVWXUHFRQWHQWZDVGHWHUPLQHG7KHWHVWVDUHFDUULHGRXWDFFRUGLQJWR





,QRUGHU WR GHWHUPLQHZKHWKHU WKH REWDLQHG WKHUPDO FRQGXFWLYLW\ UHVXOWV DUH UHOLDEOH WKHPHDVXUHPHQW HUURU LV
FDOFXODWHG IRU HDFK UHVXOW XVLQJ WKH GDWD SURFHVVLQJ WRRO Statgraphics 7KH FRHIILFLHQW ZDV Ĳ95  ZLWK WKH
FRQILGHQFHSUREDELOLW\RILQFDVHRIPHDVXUHPHQWV,IWKHSURSRUWLRQRIWKHVXPRIGLIIHUHQFHVEHWZHHQHDFK
PHDVXUHPHQWDQG WKHDULWKPHWLFDOPHDQFRPSDUHG WR WKHVWDQGDUGGHYLDWLRQ LVVPDOOHU WKDQĲ95, DOOPHDVXUHPHQWV
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7DEOH7KHFDOFXODWHGWKHUPDOFRQGXFWLYLW\FRHIILFLHQWYDOXHVDQGWKHPRLVWXUHFRQWHQWIRUDSSOHWUHHOHDYHV






















$V WKH SDUWLFOH VL]H LV TXDOLWDWLYH EXW GHQVLW\ LV TXDQWLWDWLYH WKH UHJUHVVLRQ EHWZHHQ WKH WKHUPDO FRQGXFWLYLW\
FRHIILFLHQWDQGWKHGHQVLW\LVHYDOXDWHG7KHDSSOHWUHHOHDIVWKHUPDOFRQGXFWLYLW\FRHIILFLHQWGHSHQGHQFHRQGHQVLW\
FDQEHVHHQLQ)LJ7KHEHVWFRUUHODWLRQZDVIRXQGIRUWKHQGJUDGHSRO\QRPLDOR2  )URP)LJLWFDQ
EH VHHQ WKDW LI GHQVLW\ LQFUHDVHV WKHQ ILUVW WKH WKHUPDO FRQGXFWLYLW\ GHFUHDVHV EXW WKHQ DJDLQ LQFUHDVHV ,Q WKH
OLWHUDWXUHWKLVUHODWLRQLVRIWHQGHVFULEHGZLWKDOLQHDUUHODWLRQVKLS$SSO\LQJOLQHDUIXQFWLRQWRWKHREWDLQHGWKHUPDO





7KH WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW RI DLU LV :P. >@7KLVPD\ VXJJHVWV WKDW DLU LV DYHU\JRRG
WKHUPDO LQVXODWRUEXW WKLVYDOXHFDQRQO\EH UHDFKHG LQVPDOODLUFDYLWLHVDQGSRUHV7KHDLU WKHUPDOFRQGXFWLYLW\
UDSLGO\LQFUHDVHVE\LQFUHDVLQJWKHDLUYROXPHLQELJFDYLWLHVDLUFDQHDVLO\PRYHDQGKHDWWUDQVIHUE\FRQYHFWLRQ
RFFXUV>@)RUH[DPSOHDPPDLUOD\HUKDVWKHWKHUPDOFRQGXFWLYLW\FRHIILFLHQWRI:P.
7KH H[SHULPHQWDOO\ REWDLQHG WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW UHVXOWV ZHUH SURFHVVHG ZLWK Statgraphics data 
processing tool7KHREWDLQHGIDFWRUHVWLPDWHGHIIHFWVDUHYLVLEOHLQ)LJ
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,Q WKH )LJ  LW FDQ EH VHHQ WKDW ERWK IDFWRUV GHQVLW\ DQG SDUWLFOH VL]H LQIOXHQFH WKH WKHUPDO FRQGXFWLYLW\
FRHIILFLHQW DV WKH\ SDVV WKH  OLQHZKDWPHDQV D FRQVLGHUDEOH LQIOXHQFH7KHGHQVLW\ KDV D ODUJHU HIIHFW RQ WKH
WKHUPDOFRQGXFWLYLW\7KHGHQVLW\KDVDQHJDWLYHHIIHFWRQ WKH WKHUPDOFRQGXFWLYLW\± LI WKHGHQVLW\ LQFUHDVHV WKH




7KH YDULDQFH DQDO\VLV VKRZV WKDW WKHPRGHO DV ILWWHG H[SODLQVR-Squared    RI WKH YDULDELOLW\ LQ WKH
WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW 7KH DGMXVWHGR-squared VWDWLVWLF ZKLFK LVPRUH VXLWDEOH IRU FRPSDULQJPRGHOV
ZLWKGLIIHUHQWQXPEHUVRILQGHSHQGHQWYDULDEOHVLV7KHVWDQGDUGHUURURIWKHHVWLPDWHVKRZVWKHVWDQGDUG
GHYLDWLRQRIWKHUHVLGXDOVWREH7KHVHUHVXOWVFRQILUPWKHUHJUHVVLRQDQDO\VLVWKDWLVGHVFULEHGSUHYLRXVO\
$V WKH WKHUPDO FRQGXFWLYLW\ FRHIILFLHQW RI WKH DSSOH WUHH OHDYHV FDQ UHDFK  :P. WKH WKHUPDO
SURSHUWLHVRIWKHDSSOHWUHHOHDYHVLVJRRGHQRXJKWRFRQVLGHUWKHSRVVLELOLW\RIXVLQJWKHPIRUWKHPDQXIDFWXULQJRI
WKHUPDOLQVXODWLRQPDWHULDOV









































GLVWULEXWLRQDUHPDGH7KH WKHUPDOFRQGXFWLYLW\FRHIILFLHQWZDVFDOFXODWHG IURPKHDW IORZPHDVXUHPHQWVDQG WKH
EHVWUHVXOWZDVIRXQGIRUWKHVDPSOHZLWKFUXPEOHGOHDYHVZLWKWKHGHQVLW\RINJP±ȜLV:P.
)URP WKH WHVWV LW LV FRQFOXGHG WKDW ERWK GHQVLW\ DQG SDUWLFOH VL]H KDV DQ HIIHFW RQ WKH WKHUPDO FRQGXFWLYLW\
KRZHYHUWKHGHQVLW\KDVDPRUHVLJQLILFDQWHIIHFWWKDQWKHSDUWLFOHVL]H
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